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A satellite system employing time diversity and a single frequency network of terrestrial re-radiation 
stations is provided wherein each terrestrial re-radiation station inserts a delay into a terrestrial signal. 
The delay allows the time of arrival of the early time diversity signal at the center of terrestrial coverage to 
coincide with the arrival of the corresponding late time diversity signal, thereby improving hand-off 
between terrestrial and satellite signals at a receiver. The delay also adjusts for distance differences 
between each terrestrial re-radiation station and the satellite and between each station and the center of 
the terrestrial coverage region. This adjustment optimizes the TDM-MCM reception by synchronizing at 
the center of the SFN the phase of the MCM signals re-radiated from the re-radiating stations of the SFN. 
The delay also compensates for the processing delay encountered when converting a satellite LOS TDM 
stream into a multicarrier modulated stream for transporting the satellite LOS TDM stream to user 
receivers and for the diversity delay between the early and late signals. 
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A satellite system employing time diversity and 
a single frequency network of terrestrial 
re-radiation stations is provided wherein each 
terrestrial re-radiation station inserts a delay 
into a terrestrial signal. The delay allows the 
time of arrival of the early time diversity signal 
at the center of terrestrial coverage to coincide 
with the arrival of the corresponding late time 
diversity signal, thereby improving hand-off 
between terrestrial and satellite signals at a 
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receiver. The delay also adjusts for distance 
differences between each terrestrial re-radiation 
station and the satellite and between each station 
and the center of the terrestrial coverage region. 
This adjustment optimizes the TDM-MCM reception by 
synchronizing at the center of the SFN the phase 
of the MCM signals re-radiated from the 



re-radiating stations of the SFN. The delay also 
compensates for the processing delay encountered 
when converting a satellite LOS TDM stream into a 
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mu 1 t i car r i er modulated stream for transporting the 
satellite LOS TDM stream to user receivers and for 
the diversity delay between the early and late 
signals. 




90104466. ptd 



% 4 1 



545006 



s. « &wmw (i) 

n & it m 

* t tt#±m^ 2000 ^2 ^ 29 a $k&^£mm*$$nfr 

fife60/185, 70 1 4l it & m ° 

IS ±. ^ ^ £ S * *'J t tt # fife09/058, 6 63 > 1 998 
4 JU 0 0 ( & ) ' ^ i f 1 9 9 8 ^3 ^ 27 0 t iil ^ ^ I f Bfl- 
*'J t tf # fife 6 0 / 0 7 9 , 5 9 1 # & # ; A 1 9 9 8 7 J! 1 0 a £1 £ 4l 
@ F^PCT t If fife ^PCT/ US 98/14280 > %r - t ** £ tfj & 4® ft 

# ifcb i$LW & $- * ° 
[ # ^ | a m ] 

^ # B £ # US ^ - « >T A It S. ' ffi a ^ isj ^ ' A3 
^ ^ ( los ) m 3. # m # *t to #j J. $ a A % & ' & 

LOS ^ ^ & iik, © # # JH- ° 
[ # t * ] 

§ ^ # ^ 4l % & m & m m. & ® a / ^ #: j. *t -g- m & 

Ml € m ^- ( DARS ) ' i. 5- £ f] IS. # ' f£ M £L £ s& jg. $&. M M 

# ' f t 0 ° 0 f f f ^ 'fb ' $ j& a it /& If fife * A 

# fife ft -f- it ( I S I ) ° 5£&ft£4*j*&A«tiLS5tt&¥A & 
Bl m $ M % ® -fe7 ' # #J & *P * H * t $L #t J. ^ & ( LOS ) 

-ft fife PJ- # ^ & ±fc ifc ff> H. 0 

if fifeia^^^^^A # s£ If * t£ > m t # ^ ^ # 
jh- ^ ^ n ^ w ^ ir it ^ m » e ^ # ^ n ' ^ ' ^ 
iti§i^it^5t^^^^ # m ' # m. m. & & ( los ) m j. 

-ft fife * *l 0 AiUl^til fife & 4t # m # it fife A i£ 




\\312\2d-code\90-05\90104466.ptd 



« 6 I 



545006 



3L - (2) 

M fi> & & & ^ J3B. f& 0 

*«rli*T^fid^l(aTH « #t I. Ii ) f f I f A ^ 

LOS JE. 4fL 8 £. ' ^ ^ S'J #7 J. Ii $l it ^ 4fc £ * f # If- ^ 4l 

LOS JL ^ £ ' HI itb -fr if jjo % m ft £l m M tfl Mk ° % *b # 

1'J #i J. & # 3E it t LOS #- a & m. ° & *f & PJ. *M 

LOS it % 4Li&©###6<j&#dg:>h - # #t ^LOS JL £ * ^ 
^)85° - $ jfc & & *b ^ $ A ( ^P 3 0 # A * ) IB. «l ?p & # 

& ^ o a&fc£RR4L*b®## 4t -ft fa & & f A # & & 4ft 

^ & & € ' it S«J & & d ^ *p # t # ° ^ ^ & ^ -SL & 

bkfy $k %L -fe #J *b II ( £p * ^ 1 0 % ) ' fii. ii ^ II ' l$r 

# & l.J #f J. fi ^ J$ i& 1 4 0 0 & M. ' 4o itbLOS JL $ & 
|'J^75' » |a I'J #t J. 2E 6 3 0 0 ^ Jl ' JL £ ^1,25 ° 

' % # Mb * # # JH- #t J. -ft Sfe ?p a ^ IS if o 
4t^-^^MtrI>Sii^^^t ^ i* & to S ' £p 

& 5- ® # II" JW- ^ £b it $'] it # # & & t # >& o & jft fa ft 

& ^ i ^LOS #t 1 jt 1 1 i ^ ^ ,t f A * (S] - it fu it s # 

# m #i ' ^ >n it t # & it ft m m # jbl m m. jl &los 

'ffSfc^*lfcft»e^t«l^fe.^ 0 ift J- ' ^ # «lfc *b ft % %r & 
[ # m it ] 

i i4 ^ ,«£ ^ jt J3BL A ^ » m. * T Jte. ^ it ^ ' ^P & 
#L0S « ^ # -ft l#u ' « #t J- i #L0S Bf fa1 a ^ M 
^ # -ft ' aAA^SJlift ^ #t J. Jl #L0S -ft St » # a itb 

^ # # JW- 5. ^, I? A % 2^ E ^ # # # © ^ % \% 0 ,tb ' 




90104466. ptd 



* 7 1 



545006 



i - %W1$LW (3) 

A t£L0S #f J. M W £ W ^ # 4£ Sfe jH it & & ffi 

3. A t£LOS -ft Sfe ^ 34 © # # At -ft fife - 7& t£ ° IS) jtb > Ifl 

» 

5^ t£ ^ H *r #r J. A 4&L0S if fife ^ i|> 4l 34 H. > & ith ® # 

#^^^#^^^,■^-51*^®^^ > & ^ « m ^ j*. n ^ " l * 
H ** & , ^ ^ t iff & # & ° ' " 

ItLOSil t At *4 35 if fife # f'J ^ Hf ffl m m ^1 0 36 





tit 










> 








— r* 

# 




At 


^ t /II. It @ t 










*4 




# 




At 


% ! y* — 








# At it fife -fifc Jfefc tic it ' 
















# 


# 


At i* 






Jl 


ft ® T Wt si ^ W ^ 






& ° 




































At 


#. 




#1 J. 


it 


Sfe 


a 


i4 © *fe # # At # tx 


JL > 


JX 




4- 






# 




A 1 

M 






J. 


J- 


M ia Wu $'J 4. Bf fal ^ 


* • 






w 






in 






i 34 


© 




# 


At M # At 4L ft fife # ^ 




J 




if 










# 


At 




m 




J. -ft Sfe A 4. i4 © -ft fife 








o 






















tR 


tit 


















*4 




# 


# At *fc ^ ^ # i f 




# 


Sfe # 




tjij 




5 














^ / ^ Bf £ JL & ^ 










fife 






















tit 






















5i 


^ 6^ ^ 36. le. ffl t F# 








34 












34 i> 


# 


# 


At 


i£ ^ it # *t * t 0 « 


»>J £ 






# 


it 


4 






# 


* At 


J* 






1. la 21 t Wt ii ^ f-1 












o 








JL J4 


4a 


it 


Sfe 


« *g flf ^ ^ ffi * *f ^ 




90104466. ptd 



% 8 I 



545006 



a. » %mnm (4) 

fir it # & i *b ft # # # i* # # ^ Jtb t& -ft fife f'J it # ^ I§J af ft 
' jtb m fal Ml & & ® 10 m it # #1 * *fc © # % M M ^ M. fa 

is t m at m & & m m. h- m a & ° 

& ^ # nfl ^ - f fa m , - imfeftfcfo&ft&MteZ-gL 
S ' m £k # ijfc - ^ af £ i t >7fL ' t ' # - # 3fe 

f I ^ t # t f t # 4fc 7t - - it. & $L ?. & & Ifr & "ffc It 
4 > ffi a # t *4 >tt i. *S ^ X ° TDM t flfl 

# ft # & A ID #J ^OFDM I'J fl ' a J. £ - £ jl/ £ jft 

« ft(TDM-MCM) £ # ' & ^ £ * & V9 ft # * ' ^ Jl- * - 
it # *t * I'J t^ffl a # idTDM >& m 4l af ^ # ft » ^ j£ & £ 
#. $ TDM i^E^^c ' & # *h ^ *F ^ & -fin TDM ^ 4l $5 — ^ > a 

ft t ** SSL UP ft 1% #] #J £ * & m ^ # ft t I'J «, aft. 4L #■ - ft 

^ # * # 91 ^ - * 2fe #J ' #■ - # JW" # M H # # # - * 
^ ^TDM-MCM If ft ' *P £ * & #1 #J i£ & & a i& & # ^ ^ 
Tfr j& i Oj _L ^ ,Wo ' T n it 1 5. 2 0 ^ S 6(j it t SE & ° 

&® w & m m # ' ik & a m m # tt ^ * « t m w # ^ t«. 

ffij n ° 

[ ^ 1f m # *« B ^ 1 

#r liim % m. ^ & m af Rg ^ # » ^ a^ ffl A S W % SB. & 

' ' 1^ f ^ ' ^ £ n- # » W -to ' - af fal # 

film ^ # Jp- - i #los 1 44 ^ & $>j a $>j #t j. 
- af w iim ^ ^ ^ * ^ ^»j 4l ^ i #los t # ^ # # 





90104466. ptd 



% 9 1 



545006 



i - %mttm (5) 

$t n a b& n \t o & $ .j a jij ^ fa m m # & m m & m # 
jl m ^ ^ m & m ° jfc-4^5t«6t«*"^rffi*^di/^^^5t 

° fa J- ' jig A #L0S f *4 >)fL ^r*^W^^4^^ #t §_ m M # 

# ' « 3& # ^ fal ^ I A m # ° ^ itb jfc "If >JL t ' # 2£ € 

m 3l n m & m & t& 44 # & ^ ■ 

' & m 15- t a *p is. m it & ' * # a & at rs. # 4& # 

#^J.jL#L0S#»Bt4LP.1« ° - *b ® M 3& & ^ - Ml H 
$l± 2L.*h G ' a it /& m # ft & M. I a m ° $L ft Jl & #t J- -ft Sfe 
*k £r # # JH- ' * # B £ & 4£ #T J- TD M -ft %i S. £ M i& M ft & 

# # & & ' at *r i& j& # & ^ t <u # # n. a & m m *p * n # 

1^ t f t I- t ^ l£ & 3£ ti7 44 0 & &W$k4&!&3-ftM & *b 

fcft&tom&jLU-iii m j. -ft i*j # a m ^ #x j. jl #los 

-ft ft > # a #i 3. m >S & 1 1 E ' ® ^ 5£ ^ ^ « £ II SI 

' Aftf^A^iil^af ' it ^ it ^ ' ^ t »f^# 
•It ° 

a 4. *fc © If ft 25 J» # ^ g #i 3. ^TDM t # # Sfe 3!L f * ^ j£ 
£ «, A. « « & # ' H I FFT # # it j& ' * t TDM >;f L t # # 

% m a? & m z& & ^ n. & in m 6^tdm-mcm m a » m % *fc 

® -ft Sfe #1 # #3 3& ^ itb © # # ^ fc s b it m & m A ° TDM - 
MCM & m # 1$ £ & A % U '14 ' -S- * ^ & # ijfc it I'J 

H ft pa # ^i^lii 5^ # ^ 0 




901 04466. ptd 



I 10 I 



545006 



i - ®WifLW (6) 





-ill 


ill 








ji- 


4£ 


# it ^ #t j. # *f p i% e 


1/7 ^Vg ^ 


la] 1ir> 


s? 




r 




4.U 
tit 








' -it # H ^ -ft 


4^ oT £t 








4& 




IBS. 




/a] 




ft PR & rffj a4 ° % 


>T ' tr* _lL 


*5T &t 




45 


So 








4^ 




'A 4e in & fh ° 


4iL as 

^7 5\ 3s- ^ 


' ly'J 










PS. 






Ire 


5* M 4^7 W+ ijf ^ PSL & 


%7L ^ I L U o J 


v£* 

l£ 3Pt «jJc 


»l/r 




4±4 


4-4- 




5 


if. 


it§ "a" 


ft PJ- 6^7 Flit ° ^ 


He- , 

— w 'It 


it m m 




Ab 
3b 


rri 
Kl 


la 


o4?> 


4t£ 




' 3^ 


A # >fSL i# ^7 






Is 






6.4- 

m 


T 

"T 


if: 






^/T & "It ^# i§ # B# 


T # a. It x 


m w ° 






















-fit- 13 


it 






m> 










m & # ' * an a 


^ # ' ^ 


ni 0fl <fo 

% fiq 














5 




i # ^ Pa 4* ' m 


# it ^ as- m. 


jir -J-- 

^ /«, 4 




# 




ft 


Hp 


o 






> 51 1 a ' ^^af 


W ^ * #t 4 


it IfL & 


#,10 




*A 




J. 14 




* - JL &L0S t # >7SL1 2 15] - ^ 


ffc #J & 




B& 








# ( *P ' Bfc f'J ffe i'J ^ Sfe 3£ it 


- it # 












o 


) ^ ^ ' 


^ m 1 b ^ ' -f- ^ 0f ^ % it 


m % ml i o 






J.1 4 




# «■ 


-LOS f Sftl 8 « 


ft 






LOS t * 






1- iH B& $'J ^ ffe ° 






J. 


it 


IfL 


% 








S f B 1 


^ b^ f B 1 ^ # » ® 


2 ?F ° ^ i 



#L0S t *4 1 6 ^ 1 8 * £ PJ3 ^ ^ ^ ^ #t J. 1 4 #2 0 • * aE 

^ a « «fe e s ^ m ' ^ #j jj* # *f ° fig ^ # * t 

*4- 3fl 4L i'J A \k m fa # ^ Sfe ^ ^ # it > * - t *4 # 

it m # t'J it sfe a * ^ - t # wit # it m # ^ f >j it sfe ° 

S 1 a • S 1 A SI 2 ^ - ^ ^ M, H ' # 3£ it -ft Sfe ( ^ 
f 'J #t 4 it *fe ) # ^ H 2 2 ^ it ' tfL & 1fe M & 4k M # it 




90104466. ptd 



% 11 I 



545006 



S. - fcaJltfLW (7) 

tlfe m # ^ & - If life ° «Tf ^tfritbi&^tf AI* 

si i a > si i b ^ n 2 ^ ^ tfe x ft & ft % n m ft m i% a ^ m 
it(BCs) - 4a #j § # ^ $l & m & m it ' - ft h% m 

it ft % & %l it 4l ;t ^# ip a ( &p m # 4l & n ) ° # ~ $t *t ft # 

m ft # a ' -fa # 14 it ( & $.j ) o ^ # ^ ^ ^# ^ it -^r ^ 

u^sffnt . * t - & it % ft ^ a* - # it ft & ' - 

^ it I'J is] b£ ft in ^ *i ^ #j # it ft JL ° 

#- # ffi 1 a ^ #j J. ^ 5fe 1 2 > - & 4fc 1 0 # H 41 # A3 - #j J. 
1 4 4L i #L0S Sft # & KJ ft % , - Bf ft ^ # £ J- 

( TDM ) ft j& * ft tb JL ft m A ° # it # #t ' & ft *p 4£ ffl 
-RF ^ & >&TDM ft & o £ & -|f jft > - # ^ ^ >* # Sp 
a > ^ JL &L0S # s£ ^ # & ^fl it # ^ IS] -TDM 85. t it * 

° tdm ft & *n 1*3 #■ - ft m m it # % # * * *b # * $i it - & 

^ W 3- # £ i 3 3 • - I i i it f t ' ^ I'J if t ' A ^ - £ 

# ^ it ft * - ^4 $'J -ft life 0 itb jg. ^ & ^ # ^ H 2 2 ^ Bf p B 1 ^ 

# ' ^.J *b • « m& 3L i& jl * ^ f ^ ^ t> I Pi t I # 

#- # SI 1 b #f J. it fife 1 6 ^ 1 8 > — & & 1 0 0 41 * TDM jft 2 7 
A ^ jl . ii ^ ^ it #-TDM >,fu ^- it # ft ft ' - # «& II 2 2 A3 
i#^14Si%TDMtlt^ ° # io jtb #i ' & Ml %22 m % 
— RF ^ j&fe # ^ ^ #t J.TDM ft 3t ° fl^t^^it^*' 
RF # «Bt i^RFTDM ft & - itb ft ISt ff # ^>J M ffl & ^ TDM ft ^ 
I& % Ifr % m i% n b£ . tit & £. 4@ *@ # - 4S ^ ft ^ »T t& its *Jl 




545006 



s. ' &mn,w (8) 

m & % m t # iSL i t ^ ^ ^ j. £ - rf ^ # -it o ^ ^ # -it 

>X t ' ^ ^ t A i ARF IP i i 4 t l ^ # ' ^ & & M 
v% M, & 0 ifcb 34 - RF 3p #j K. i # & # #f J. # & n ' ffn ^) RF 
°P # ae, 4 H'J ft * §fc If #t i » 33 • 

& fj a & $'j it ^ 4l ft # m & m ft #, & # is & # jt m 
# $j ft >i'j ^ ° ^itt n m % &m frjp&x * * m 
° ^ & iff t ' pj. #r #7 a £p % & m. & & # & n ^ ^ m it 

#J pa 4i - & $p ^ ±& n > pa # * i I; #t # # #J itill ^ 

^ Sfe #P ft >b 3& o & fa jf ^ t ' 4fc & fill it $5 # 4 ^ 0 « 

t # # # is 3 it m a m i f # ^ # it # j& 15- ^ & & %L it 
it ii ° 

& £J A & $<] -ft ^ ft 2£ it fel Jc & ' jib #- & 

#,L0S la^t^^^lt^^^ + ^it^^i^ti: ° # #S a - 
it & ( 3 0 5. 6 Omph )^^&^*Mb^3&^*£iI*fc.teit# 4& it 

#i^iiFif ^-li ° n&te m * # 

P£ 9 7 5. 9 9 % m it it 4l PJ- # ' ^ it * ' 4 S. & & ^ H 
i# it ( a m & & & & n & m 4b 3l/ 5& ^ ^ ^§ iU ir ) o ^ 
Pi- 4t Pb3 tb iH -7- ' — ^- JfB§ ^ 3 0 mph it Hk 5 0 % m T ^ iH ' 
LOS 5. #f £ P-S- # 1 . 1 3 6 & ' m it #i ^ it £. 'J? # ^ 

itb «t • 

5cp H ^ sg- 6t PJ. 4t 4 $J ' ^° L u t z • e t a 1 ° '"Land Mobile 
Satellite communications-Channel Model 'Modulation 
and Error Control" > ^1986^5 ^ 12-16 a *MCDSC-7 8 
& it *k $8 ft it ^ #T J. it tfL m m 6<j 4a ° ffl & t t *4 % iB 




\\312\2d-code\90-05\90104466.pld ^ 13 1 



545006 



3. - (9) 

PJ- # # $t ^ ^ & # # fcb #J H ' ^j^t ' 5S- it *g it 
4£? A &t #. tfj >& ^ PJ- 4* 0 t # ffl 3 #r ^ ' - * ^ JL 
1 2 dB > ^ it af ffi & 2 M. 8 f> ^ ffi ° i& 3$, ^ & 4fc ^ # ^ £ #i J. 
i'J 5&lt$i^fagr7f;^&%.ft%i3Lm&3£gr ° & # #t J- it % 
ft 5i it n %l 4& 1 2dB ' * ffl 3 £o , 6 5. 8 & ft & if ^ 
^ 4£ ^ # »& # 54 ^ * A 2'J & ■ 

£ *h & e t& A -It #f J. -ft 3fe & & # & S. # - it $ fi • 
*t 3t H # § #j # # l$r to ft £ $L A ft It ^ ' £ & a 

^ * & a / & pj. # it /& 4l # *fr 4 st ' w $ p& >t ft it i& 

^JLjl6^g30A*5.1|tAIH4ite ^ H 2 8 & ^ ^ It i% & JL 

ft m ° *p it i& t m # # # ^ it tfi 4 t it ^ # !^ #j ^ ± Bf 

w ' a «. * fti ^ sl n & ^ ^ # ^ ^ ft m ta ^ b^ % 

t ° Jt. ^ a. m & ^ up to tg & # & & xtb t ^ t ° 

^ ^ tfi ^ ^ 7t & # si, h5l ^ # in 5. # ^ n Bf # ^ it m m 

Bf $ ^ It iSL ft A # Sfe M m & ' til * ^ It ^ *$L 7t%L% $L 

P4 ^ ^ iti 3^ ^FEC ^ ^ H ' * FEC ^- 4| H ^ ^ ^ fa a & jL 

» ^fec ^ 4i n a ^ 4i n ie & t ^ ffl jtb m 3t ^ ^ ' IB. 

& * _b i& ^ itS ^ tfl 4 ^ -ft Sfc ' f=f *S # iH ' m ^ ffl ^ 

A S fe. # - jtb 5C. ^ H # ^ # ^ ^ # M It 24FEC ^ 4% H 30 
t t 1 t ^ H 22FEC # 4| g 28 ^ ^ « * Bf f #^ W II IS ^ - 
5. # it TDM ^ W » 



m. n a ^ m m it «^ n & # ° - ^ it 5. ^ 



03. ^ - 



3C ^ H ' i ft Ifr - M tR. 4 to it >4 _L > 




90104466. ptd 



14 I 



545006 



3. * %mnm (io) 

% - tfl .& 'A — Ml ft ° tfl jft & ft % U 44 Pit & A. ^ £j # 

a # # ° #i *° ' & # ft *t ^ # & & * ij- ^ m & >,? L c & £ 

^.H^ffl^'fi7taJ.^^^iH5c.^^.^ll - & $L n *T tit 

#■ — $fr TV tfl 4 jfo 4^ #L 7t ' « t 'li M ^ ^ ' F*3 jfefr ttj 5. m 

SL & >A ^ fsl ^ W ° ffij _g_ » #l it >£. # - ^ 3t it $ H aft t ' 

#l jib ^- ^ »j- ^ ^ ^ it - i i ° # - 5t m $l m. n ^ # it # - 

a t ,i ^ ^ - ^ ° # — # it ^ ^ m a & ^ w^a t 

c t M ~ ^ m t& tfa m m & & & % f% - ^tA^pfA^m & 

■^t^ic^M^^il^tA ' A - V i t e r b i tfk fl| H ( *'J A3 *E 

#L ^ ^ I E S& # ^ 4 i ) ' $#^5--*2E^..^H^ tfl & >fc it 

3ft. Bp « 5b A ^ ^ 3" i£ EJ & i t erb i # ° jtb 

^ # # £ & # it ^ it & -m ' e % & m >& n & i 
los #j m. & & a #f it ^ $•] 4l is. # > « 2 & £ ^ a * m 

it J& ^ 0 

^ * -fb ft % #- & ' e& $>J ^ If A 5£ it & £<J # $ -ft 

sfe # it * # tm ^ ' ^ * ^ ^ m # & t ^ ■ ^ it ^ ^ ^ 

m % ft it «; ^ *t tf. # at $>J ^ ^ -ft Sfe % M n 2 4 4l ^ it 3 4 *a 

I§] # ^7 ^ ^ ^ - m I a & & t$L W % M *%, $i % & ° & 

# H 2 2 4. • tf3 ^ ^# -ft 5fe ¥j ft It ^ ft m # # ^'J ffl - SI ^ 

it 2 6 $L * tit ^ 1fc *t ' BP -fit & £'J <f * # ^ ^ 2fr - 4- 



^ # it ^LMmmtt-^uft ' & & *r $t & 



& *E # « ( SCH ) X I§I # ^ f'J A ^ n M # ^ 7£ #j # Sfe 

- schs # % ^ ^ ^- m & m & m * *j t «t ^ ^09/112, 349 t 

» ^1998^-7^8 0 a dJ t ' # itb ^ # 4 0 jtb « ^ f -J A & 




90104466. ptd 



* 15 1 



545006 



i - %mnm (11) 

M & $ -ft ft m ft * # tft £] it & S V i t e r b i ft * i§ 2 8 
4i^iffti##ftii/&:tA^^fe^ ° 

& #j a #l m it ft ^t^a^fe^t^tit ^244 i #t 
*n ^ gg 3 o ^ tti it m & Hr A ^ i ^ 1 1 m fa & lilt ° 
'^*>f At^^i^^sg ' & m 3 2 m ° & # 41 f ^ 

^ it # & $'] if ft ^ «5t fllte it # - -f ' A S'J if ft to 

^ - 4- ° *a ;& - -f 4i # #l 7t i& u # i£ ib g i® 
to /t t& 14 Jfe ft A fa it # ° Ift^Sl ' $ It £ 
V i t e r b i ft <z$ H i§ # ft ^ |H )1i ^ #l f 'J £p # & £ 

4 & ^ it /£ * i£ ib #j ^ A a # *R ^ ° itb # &l *'J ffi if ft 

tfL tb fl >S'J # - # Ha & iSL 7t ' a 1 i f A ^ ^ ,la ^ * ° 

^ * ' m m m % to m a & m % m it ft m 

& A & ^ fe. ^ ° ^t. !tb -It ^ ' t^!22^t^^lUt $'J ^ 
a if ft 4i fa o & ^ n 2 2 £ & it} 4JL £J # & if ft > 1^ # ^ £J M 

m it ft it m m ° t * it m. « • # ^ n 2 2 i>j t5 ^ 5. ^ it & 

# # it. m it # ^ it & i% # ^ #22 i/7 ^ ^ 

if ft 41 fa ^ it # ^ fa ^ ii ^ ° if ft it 

4$ if ft ft £ $.] pa. # ^ # ^ # - itb # JJl 
^ if ^ ft b^ pj. |f *3 fa ^£ i& ^ f -I A & if ft 4i fa tfj q it af 
fa ^ # 0 iaV i t erb i ^ A a ^ & ^ * - B ^ II ^ if ft # tfL 
tb if # ' ^ ffi ^ ^ 4@ tb JKJ #4. 5dB » 
1 . UMf - III 1 ^ I #L0S TDM ^ 4i jg. ^§ Bf fa ^ 1 

# # t& ^ ^ 4i 1^ TDM >m #. i ft #t J. 1 4 # it 0 -TDM >^ 
t t ^ 5'I ^ # if ft # ft ' A fj —TDM afL m * f J * » if Sfe 



$'J ^ # if ft 0 
7t £'] A ^ i»J ^ 
& 7t 5-J A ^ I'J 





90104466. pid 



* 16 I 



545006 



i * &WiZW (12) 

° # # -ft ^ % & & %k M. i® $ m if ( BCs ) ° ft ft th A % 

& ^bcs *t*^ri-s.^^p-sr^ffl^t^t& ° fri&mifr 

ft % A # # ^ ^BCs ffl * ft iMf t ^ @ t 1 « >1 ^ 
& € # # M, # ^ #L0S J3EL ^ ffl - & £<] JSl '4l BCs & ft ^ ^ 

^ & m ft «] ^ # ' ^ & # t& it 3§ $& H PR \% 3& 

*& t ft i£ #* # >fc 4& Jfl ° ^ it -£t i^TDM >Jr L t ^ ^ J'j I t 5'JBCs 
^ Pal ft 2£ it Pe^ 34 # & #- *fc ' J-X _L it a it ^ IS] TDM 
^ & f »J A ML $'J B C s ft *a Is] gij o 

^ # >& H 2 2 ^ ' - fJBCs ' - £j '4l S'JTDM jfo JSl % - & %L it 
it TDM j3fl > # j-X Ji i| S| 1 a ^ ?t $'J >S. li f'J # ^# -ft Sfc ft 4@ ft 
^r^4S ° & H 2 2 & & ^ TDM ft & a afc *t *b -x- # 4& ^ - 
1.2 ft M m ft) % &L0S TDM jfc ^ iff fal A g g ^ 1 ; M 

ft JL & ffi J.L0S fi- «r ^ >& ^ t^iTDM j5S. ^ # it #, - - flU 6 

# it & £'] If Sfe A ^ - 7& 1 8 # it & S'J -ft life ° ^ £ fal ^ i§£ #J J. 

1 4 JSl 2 0 #J ik 1 6 A 1 8 » ^ @ 2 ' ffl itb 3fc # S W ^ # # 
Pal ^ * & & p& #f J. 1 4 A 2 0 # S fal ^ ^ ^ ^ ' £4 & ft 

TDM 3SL ^ ^ I§] fj it 5^ # » 4Sl m ^ ft £ M ^ # ^ ^ ' * t 
4l - ^ it ia # ' ^ - 4a # if pa. 4t # *fe ^ A ° - TDM j5Si 1 6 
Hi % '4l fJBCs ' ^ -TDM 3fll8 fl'J ft * & f'JBCs » a ^ ft # ^ 

n 2 2 fai ^ # ' & \t & m m. % $k ^ t it ^* 

^ «Bc ^ ffl ° ^ J'J A # M TDM >Jf L ^ fal #j %i it fal 3 4 # ^ #- 
it ' #, * _L it - TDM m ^ ^ J- & m A. n M # It $L * 




545006 



i - (13) 

L-lAJrjjJg ^ A jgJLOS ^ & j% it 4l gjj A g ^ ^ 1 ; ^ S 
4* i #i M.L0S ft % & & H£ ^ ft m a n ^ ( - bc # it & 

$>j ft ft f- tfi a # - bc # it & f'j -ft ft t m ) #> & ^ g. m & m 

m M. 1 4 2 0 # - flD ^ - it A ' 4n S) 2 tfc o TDM jfo 1 6 A 1 8 Ji 

* m # M m % & n & m % & n it ft > ^ a # - f® ^ t& # it 

* fa it ft # ^ ° itb «r ^ e £ ft # # -s. w a- # <& ° m 

#T J. 1 4 A2 0 £ PJJ _h & it > a ^ f&TDM 85. ^ l»j $ .J 

j& a « & & # £ w # & & m it ' ?p # - n- a ia it > 

^ - 5^ f ^ fl t ^ a # ^ A - Tti'J A & £>J BCs 44 fft # & H 

2 2 ^ Hf ^ £ . Ji f£ e & # IS it i§ $h m ia # *f % it 

4£ 4fc - & f'J A & n TDM >jt l ^ H 4l 2* it 53 3 4 #, #L # *t 

' ffc * _L it - TDM it ft # £ ^ ^ & $'J A & m M # ft ft * «'J 

/-*-» 









H 22 & 


> 


j& # ^ # it ft c gp - f® m it - 44 fj ft 






f® 


l& it — 


$L n it ft ) ^ ^ S # 1% -h it S 1 a ^ 1 b m it 






«. 


i'J M ft 


ft 


ft 4l ^ ^ n ° & ^ 33 2 2 # ^ fSj TDM ^ 




a 




jib jl # m 


^ ° £ Pal ^ # #. a it Pal % ft m & 




% ^ 


^ 




Bp 


* ^A^^Viterbi ^e. ^ & Jl 2 8 I§] af^fe 








# A £ 


Pal 


^ « • # ' ^r&ffljfl**j**#*-ft 






f 


ft ft ° 










it 






$#^li#-i#Tll4^^ f'J * # ft ft 


) 


#T J. 


20 


4l ^ m 




^ it ft ' ( & M m ) A ^ A 1 4 & 2 0 # >£. 






W 






ffl 2 Tf: o ^ i§J ^ fal fit j£ 4L it ^ ' #J 




90104466. ptd ^ 18 H 



545006 



s.^mtam (14) 

' m m ±& tb m # lii it ^ m & s #j #x j. • ^ * 1 1 ^ ^ i§] # 

IB #i it f ^ * it M # ' A & -ta J. a *i it # iib ^ » Jv( 
& ^ *h @ # IS ii $ # £ fig A fal ^ # >ft JS. i& K ° >£. & * # 

'ft >JL t ' #'J ft i$ A *I # #| m it t ^ i& B9 # #J JL ' 

. - =fc ^ jfl ^ it j& * # & ^ £ W # ° 
2 . jfe J. & pa It ^ M & I ^ S 5 # jj 

a _L ^ - # JL -&L0S #t J. ^ % ft ^ & J4 ® # # M 

# JH- II ( ffl 4 ) *3 s&3 6 is. & ' ft a £ & #: J. Jl &L0S & ^ ^ 



H. -51 










& 


%3 




it it ^ P-B- ' 


« # 






^ & & n # $ 


BP 


@ 


if 


ffe ^ ^ t »r 


^ l& o — ® ^ 


5^3 6 






^ — 3. fa *t 


* 






^38 ' ^ij 4n 


' a # ^ IT ^ 






Jfc 


It, S 4L S ° 


















# ^ *r ^ # 


it 


# 


j 


^ ffl #T JL 


JL # /* # # it ^ 


fa ' 






w s& tt m & 










jtt ,^ ^ ^ gp 






it 


# # & 






£*" 




LOS f l^JE 




#> 8 5 






PJ- 




^ dfifc. ^ *b H 


% & o & it m. 3* 



it, T ' # * ^ *t *t X PI) ^ PiL # H ^ ^ # Afe, fir # # JH" ° 

a T t£ m m M. fl iih. © # ^ ^. fel -fe77 ^ ^ PFsl ° 

^ ffl i # m 3. it Sfe J*. * # II- *b ® #3 ^ t Jtt * # #'J ' 

f IS) # A jta. & ft % £ # & II ^ #t J. X ^LOS if ft - * # *■ 

# ' aTt^Mftlrli^^ttfet^lf ' 4£ ft - & £ 

ii JL # #f J- L 0 S Ml ' # ^ * >& # * lib Si t M J* ffi ^ 3 6 4l 

A ® # tit = ^ a t f£ t 'if Sfe # ^1 «t ^'J ft W ^ % % 

s- fa # it 0 is it i£ # 1^ ^ ft ^ -fe ^ ^ m £ J- & ^ 




\\312\2d-code\90-05\90104466.ptd 



* 19 S 



545006 



i - &wt&m (15) 
3C-Z-fc4sj£jLj5'&ja. & #j # iH. ■& tf - 

fit X * £ Pal A ffi # # 1 i ^LOS It I t i T f ffl _t i& 
3" & ft* M m. & El ^ m. & 1 *P ±& H it -ft 4£ fl! & 4l i& 
t » tf £11 1 tlltltffPl # LOS #f 

J. #■ ^ 0 it ^ # - 3fc *b » # # JW" & M, ' ffl ^ 5i ^bLOS #j J. 

>& ii it & j& it sl n t & m & ^ # »& ° 

# & J3SLL0S IS- # ' 21 31 Jfc ft # # *f 3 8 «g 5^3 6 tft -sff 

# ^ n iSL s. ' -kp m 4 — i^©##^^38#^-^r^ 

#|H#f t^ti^ ' -SL t 4 &L0S #t J. *t teTDM 85. sft 
TDM >,H it # 1 «P ( *P # & m it ) ° #r # Afa. ® # # 4* 3 8 

<&.3Lgrtem#ji&iiLm$±&M ° ^if ill * f ^ • sp 

# ^ & «B ^(TDM-MCM) ' 4£ # # & -fb & ffi ' ^P 4l Jt 
SL ^ « ^ X-(OFDM) ^ # it -TDM j£ 3fc ; 2) fa % <I±TDM > m # 

1TDM ft ^ ^ # - # #J $ »J 'l± to $ ?'J i'i ^ ' 3& m 0> & 
m. # 4b H ' Sp ^ & - M J$ H ' - £ # .1 £ it & A % *b 

t^s tJ^ ' $ ?>} % 4b ft # si a 4£ ^ .j4 # jSb. ^ i # 
J5'J ^ 3^ a f»J it ^ ' i-X 13 41 # <t 1 j& fl^ ; A 3 ) # ^ # 4 it it! 
(CDMA) » * t #t JLTDM ft ^ # it (PRCs) 

4l & j& «P ^ ' it # ^ ^ a ^ # # ffl M if l # 4 I§] b^CDMA 
\% Sfe # ^ ^ ' ii ^ ^ H ^ # # - PRC ^ ae, S 1 *L ^ 

^ vx i® m m m jsl m m ° _l itPRCs t& w _l it ^ i§j ^ # & a 

##'Jt^^5fe09/112,349 ' ^ 1 9 9 8 ^-7^80 t ft ' # ifc # 

# # 0 -TDM ^ # ft tf> 1BC T ^ f'J /& ^PRCs - 





90104466. ptd 



« 20 I 



s. * ®wmw (16) 

a T it m - ^ ft T D M - M C M & % i Ol S> # # JH" £fc #'J 0 
TDM-MCM j& ^ - *Q # ^ a J[ # & g #f J. iTDM ^ t£ # 

%ti% £ ft $L & m £ ^MCM # Sfe ° itb 1f *fc 1>J if II & # ^ 
TDM-MCM *tb © # # «■ ^ # # ^ £ #t J. 6%) TDM 3ft. m IP ° t% & 

jtb IS] # & #f J. it it! iTDM atfL ^ H 1^ 4£ ffl ^ J*. © # # *f 

# & & & ^ i fA n # ' 2i tt ^ #j j. i% j& do # ^ m & i h 

A ® # # # J* ^ & »fc H 4L RJJ i # ^ 3£ if £ H- o 

<L_1AJtJ£_1 TDM-MCM ^ife_6jMlA 

* im #t J. # it it # Ife &j ° fcm & & M it & 

M & £ W ^ f f t ^] t I ^ - i ^LOS m J.TDM 3ft. ; 2 ) i 
«, it & n it 44 2>J * $ ^ ft 4a I?] ftf J. i - Jl ^LOS m J-TDM 
3ft. ; 3 ) & 4§ is) #f J. i ^ i &L0S #j J. TDM 8ft. ( £p - 3ft. ^ it 44 £J 

BCs A ^ - 3ft. ^ it & f'JBCs) ; &4) I ^ 13 4fi J. i ^ X &L0S 
#t J.TDM 3ft. ( ?p -TDM 3ft. IS, it 44 5'JBCs A ^ -TDM 38t ^ it & fj 

BCs ' A % - 3ft. a it & f'J a 44 I'J BCs #J & ^ > A t # - 44 fj 

BC * # - ^ ^TDM m. t i. ^ $'J m #) - 

^ - ^ 'It >X ' & * ffl ffl & ^ H ^ % ' #1 itBCs i 

TDM 3ft. % *^©##*f^38 jf'J ffi TDM-MCM ^ ^ JL ^ t « ^ « 

# «lt » £. ifcb # 'It >JL ' ^ *L0S #f J.TDM & ifct3life--3£:3§B& 
^ i-th, © # # *f ^- # it 5§ f «J ^ ^ Jl Sl # it ^ it ° & % 6^ -It 
SJL t ' TDM 3ft. ^ it f'J BCs * t& # # JW J* 3 8 #'J ffi -TDM- 
MCM & to U 3£ it A t m 0 

^ it # ^ m it ^TDM-MCM ^ ^ iT DM ^ it >)ft. % M it 1% i #f 
Iiiii*l^]rt^» ' * TDM-MCM it. M #i J.TDM 3ft. t it 




90104466. ptd 



* 21 I 



545006 



i * &WilLW (17) 

&feft$h&&WLm ^bcs o ^ ^ #} ft ^ , jit ft % x m ^ 



u % * & m ' ^ Bf Rg a* # # ^ ^ m. m > 

a - ^ f ' ii t$ ^ ^ $'J it iih. ® %_ Ig, S t «u ^ ft M B C 60 

W ^ * i #t J. 4s # ^ & S'J BC 60 $<J it Fal 4@ * ^ o ,tb it 

& 4£ ^ 3 8 Jft #j J. ^ 60 JEE £ H- ' 1^^38#©^Ig 

840 t '**4 2 4l 60 SB m M: H- ' A »f LOS TDM 3Jt # & ^TDM- 
MCM ^ # Rfl 60 >4 3g 14 it ° 

# it f '] ® # # 4t -ft ffe #1 Mb © ?a & le, ® t 4 2 # f ] #t J. 

-ft life 60 f •] it l«3 # ^ i & ' £J it ® jfc II SI 4 0 ft A it & 

60 Bf f-1 £ 21 A * 'h ° S itb ' # # # frl * it Jfo & x 1 1 

S40 a| > *fc © A #t J. it Sfe ^ Pal 60 " 3& -f- " ' 4* . ^ m 



^ -g- « m tfc ^ # m m 60 * « *t 4a ^ # # # £ 



ffl ^ — i& * t #1 ' ^ J*. ® M C M # Sfe 60 Bf f». B & ^ 

t ^ f'J it ±& ® >a $L m t ' *lt^^4:et»^f^fi<it 
^ a°a f ° ^jri^l i§ ^ W © ^ 1 1 Wi t ' MCM 

60 m it at Fai ^ 4i ^ ^ j& ^ it i ° m * «t tt ' ^t^r a fj ^ ^ 
ti #t Bf fig ' & ^ 5-mcm # sfe & m ^,6 0 # 60 m n n • ^ t ^ 

I :S I la I t 60 y ^ 0 5£ f% it 9 ^ S « 

%L$L W ' # - # # # ^ H « J*. & # jll ^ ^ ^ 60 

# ^ H # # ^ *TDM-MCM o & M3L&$*tiL&fti fa I5L # 60 
/J- >a Ift I ^,0dBW ' ^ ^ ^ % -jff t A SB & IE S J*, 4 0 

dBW - -ft !#u # g ^ ^ ^ « ^ m P-a 4f J-t % ' * t # 





90104466. ptd 



% 22 I 



545006 



s. - %m%^m (18) 

& xh & & & & %k & & 0< l& % & % M ° vfg J. • -ff !^ # g 

_l jl ^ §$ ^ ^ & % & it & m ' & & m 

it 2 JL 1 6 S ° 

2. 2 #f 1L0S ^SJil It E ^ M #J & i 

m f- # # n tn & j£ Is LOS TDM # & #t life © TDM - 
MCM # ^ ±& ©SFN ^ M # # ° # * # m $k ft & ^ tfi & 

° ^ t e, & m it m ^ m ° - " ^ ^ " & m *r m. & -m & $t # 

fe ® A #j J_BCs #BC J3R. fl- *2E f'J # it * * 3fc 4r ( ^ *f # £ 1M 
Jffl & & ) ° tb & tit *fc ft & it & 3.BC ft Sfe A 3fe fi- 

& A ^ 3* V i t e r b i # ^ II 2 8 & ^ ° J=b It $fc 4t # M if. B ^ ' 

& #J ^ ^ ^ ^ c 

-L it & m % ^ m m ±& © a #i j. m # it & ^ # ^ & - 

© ^ 4£ m * A a # ,4bl ^ ° ^ U ,t # I' n A ItLOS ffi 
JLTDM M ML %l #l ©SFN # # ^TDM-MCM ft & ^ - - tfj ^ 

& 32 # iH 4i mi tfBCs ° ft m ft ' # »fc ff 22 £ it # 4£ 

^ & teBC 0 °a f 4l -ft ?pL0S TDM ilTDM-MCM) - # ^ D °a f 

it ifi # ifc ^iL 7t >JTl t ^ 70 #k « ( BER ) W i >UJ ° ^ 

# a BER M, & It & ' n W -kP T 0 

# TDM-MCM BER^LOS TDM BER-AIBERh^ . *LOS TDM i77 
^ J.TDM-MCM ; 3l 

#LOS TDM BER^TDM-MCM BER- A2BER . ^TDM-MCM 
^ ^LOS TDM 

tit ffi _t it -^AlBERA A2BER > T jLLOS TDM #TM 4l 
te; 4fe 4l ^ -g- ° A2BER> A 1 BER » TDM-MCM 5.L0S TDM 6^ 





\\312\2d-code\90-05\901 04466. ptd 



% 23 I 



545006 



i - %mttm (19) 

■te7 & £ LOS TDM ^TDM-MCM tf] \-7) $k %k %% ° it & ;£ ^ # ^ > 

# ^ ir & ft IS ^ ' >& H22 ifTDM-MCM « #L flf % 
© ^ TDM- M CM ° bbftz-ft^fr]^- ' MX t& ^ 1140 'LOS 

TDM BER=1 O' 1 A A1BER= A2BER=1 O- 2 » LOS TDM JLTDM-MCM #j 
m # £ ^0. 0 1 - 0. 0 0 1 = 0. 0 0 9 ' ATDM-MCM ^LOS TDM tfj -fe7 
4& # ^ # £ > &pTDM-MCM # £0. 01 + 0. 00 1 =0. 01 1 ° ilLOS 
TDM 5.TDM-MCM J&TDM-MCM EJ JLLOS TDM ^ % ° ^ A2BER = 
4xl0- 2 » TDM-MCM -fej ^ isj J.LOS TDM # £ ^TDM-MCM BER = 
.015 > $t * ^ - # it # *b ®MCM £ & ihJ J. LOS TDM - £ >fe 

# ^ 3r * ' in \% fa # tft tb «T ^ ^BER ffl * 
2 . 3 Mb ggTDM-MCMJI ij 6fr afe jf 



m J-LOS TDM >JH t *+ # ^ JC *fr #J f+ # TDM-MCM t # # 3fe 
ft -^OFDM £>J j& & ' ^ it fij 5: -&SFN jl # ° ^^t B Jf #J # 3fe 
m t ' #■ - TDM t *+ # Sfc ^2 to 7t ° m # # , ^ ^ jgj 
tflZfa it ]fe ^,^SFN40^iibfi/##ltTDM-MCM t *B fsj ^ 0 F D M 
S'J & 0 it ft M # tjf & £ #■ - *b ® # # Jtf *A 3 8 ^1 *B 15] #j #l 
e ' "S & #5 5^ - itb fi? # # M # *h # SB g # +£ ft <& £ ' 
^ ^ J&TDM-MCM /fc £ -f- ^ > l& # & f # 4b ° 

f+ #-T t *+ # life JLTDM-MCM & ^ ^ # — MCM # 5fe # #'J S 5 
^ f£ 0 1T ' f t t >IU t I ^ f'JBCs 60 TDM 'A TDM f *+ 
# life # ^ m fa m H & ^ ^ # P£ ?'J 0 — TDM # Sfe ^ # 2 

7C » TDM t # # Sfe # - ^ ^44 ^M #N ?>J - M |%N # «t tf # 
tt • i TDM-MCM ifr%k £ x. H ^ ^ «t f+ j»J ^ o ^ & ^TDM # f£ 

^ % & n * ^ m n ' ? « t ^ ^ ^ ?l t i ' ^ jfct m # ' 




90l04466.ptd 



% 24 1 



545006 



3. ' %Wi5Lm (20) 

lit t-?'U#tf &TDM # Sfe £ ° #■ - H 1&4 4 # # 

ii # i i # #K IFFT)46 ^ ^ ifc ° ifft ^ % ft 
% & - ^NOFDM H & ^MCM # ^48 » - ?>J % -TDM t 44 # 
tfe - «, & ° # - OFDM #, 4a *f - ^ 4a >fiL # j& >ft ^ M. 

f^QPSK m I " i# -MCM # Sfe ^N + l j& & ° 4JL # #c # 4 4£ 
^TDM W 44 # tSt^rt ^Mlf > tf> /& - 5t #>MCM # Sfe *I 
50 ° TDM H 1&44M fl> /&M MCM 0f fa m % ft l£48 > 
& Jc - fa fa ^ % $H$L o xhb 5p &L icTDM-MCM }H 5 0 - #• -TDM 
-MCM ^H50 #f M T D M f 44 # Mi & t#Mx N ° 2I£oftM = 8#N = 
6 ' ^ 15^ > \% i% ffl t£ m ° ilb ft — & ' #J *o > £ M = 9 6 0 
AN = 1 1 6 » 

TDM-MCM # - ^ # tf) $l ik J- # ' g«gsg-3 6#-J4® 

# # m ^38 # ^ # -TDM-MCM # tfe48 « £ # - MCM # 3fe *l 
f5] ^ & -L # d J* 4a [5] 6^ TDM f 44 # Sfe ; ^ #J • SFN36 ^ fej 
Jtb ® # # JH" ^38 i& & & §S 22 4l £ 4 TDM -MCM # M,48 t > 
^ # # 4s 44 ¥j # ^ ° TDM- to-MCM # fife 13 # A i 4 # 41 # 

# ^ - life, si # % m & t a n sl is. % ^ 4@ m # & $k ft ° 

MCM # !)fe48 ^ ilTDM-MCM ^l50^ffl6t^"it-#tjLa^ « - 
TDM ffi. vx - # ^ it #R( ?p #l to it 4^B R -2 x R) # - # M, # it 2 

it I. N TDM #ffejte.52^LlFFT ° ^ Sfe S « ^ HI IIQ ft # # I 
^j^#l*f'J^t#tA£IFFT ° - A 4^2" ^IFFT4 6 $PN TDM 

# *52 # * icN TDM JL 4a # & M(QPSK) « & • J. ^ ^TDM- 
MCM # M, ' ^ W\ 6 t 54 #f 7F » it I ft i & 3*1 -QPSK 
%n ftMCM OFDM tK, - ik. # -TDM-MCM # i£ #N TDM 0FDM « ^ 
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i - &wmm (2i) 

* # @ & Fa1Tsym = N TDM /R - 0 jtb ' MCM # ft it ^=R/N TDM ° # 
- ^ #3 ±2k m. t£ = 2 n - ® itb ' I FFT46 $r * 4i 4&MCM # Sfe 
^ #l # 2 n R / N TDM ° ^ | ^56 • JL £ - tt #j m m ' # ft 
#1 M 6<j ^ $t 7] ° itb t& # i£ /£ I FFT m tb # ( 1 - 77 ) - 1 ft £ $g 
» f fe^ -TDM-MCM > # -M MCM MCM # ft - * A - g 
I§I ^ ^ 7t 4 9 » it - # Hi ^ Bf m & m ( M MCM + 1 ) / M MCM ' K 7F 
5 8 ° TDM-MCM 'A % % Ep /& J&R(R/S)((1- 77 )-l)( M MCM + 1 ) / 
M M cm 0 

-fc TDM -to -MCM # & 33 & t ffl # *t( ^PTDM >ft # fife it 

^R » # -MCM # SfeTDM # ft ^N TDM ft » I FFT \% $t2 n ft • € #1 
81 ^ *t 77 ' ATDM-MCM +1 * ^M MCM ) % m. it # « it £l # - 
TDM M64 - ^ tt ^TDM-MCM }H 5 0 ( ffl 9 tf ) ° itb # it # it tf 
TDM-MCM *1 isj # i£ ffi TDM *I ^ 3:(MFP) °IFFT-^^^2 n 
^ % o 2 n & m # 2fr & A ^N TDM - 0 itb ' 4£ K # N XDM 

ofdm i'j jg, & # % m t# tt t m m ^ ^ifft4 6 - m # it # 

N TDM ijfc I F F T 35 t# f t <o 4i ° ^ I F F T M 
4i I FFT #. *t I'J # - 

2. 4 TDM f a # E ^TDM-MCM f # # (g # 

_L i£ » TDM-MCM ^fi#tW^38tx^^^-«$ 
5&(SFN)36 °SFN36&^^t^S»###^38 » J. ^ # # 

^ & f'J #t ^LOS TDM ^ ^ ° m # *b ® # # «■ ^ « I§] 
7^ « ^ # X. # ° # - *b ® # # JH- ^ # ^ # ^TDM- 
MCM $1 Jt ft % ft ft o 

it f'JBCs 4i ^@ IS) #t ^LOS TDM -ft Sfe ' tiL H it ^TDM-MCM jfe 
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i - (22) 

j& -^TDM 35. 4l ^ m it WL n *c i£ & ^ #t ^LOS TDM ^ f] 

itSFN m M. H IS t ^ # Fal IS] Dr = i& & 5'JBCs 4l #t J. LOS 
TDM # life m 4 1 - & # ^ £ ^TDM-MCM t # # life # 4@ ISJOFDM 

£ >fSL S F N 3 6 **&38^#&&4&^#4&l5 - #.&*P^*-i& 
M. & m & & 4b ° tfi&L W ' £ *b ® # # 4t & 3 8 5I it Bf fal 

24 it SL > fa ^ ^ ft n ft JLTDM f # # life ^MCM # life f'J it 
P-1 Jfc II HI t t 4 2 & i£ I§] ° % & ^ m. m ^ 

Fal 3£ it & -I- 0 $3 n B^ Pal ^ it $L it & 5E m %L St % U ° - « £. 
;& -it # #J *fc fir # # & m M. fal # £E $l J: & ' # — *t 

#t it # - © # # *f j&sfn js. ia m t <u ^ p B i & m 0 

il ^ m 2£ it #t it ¥j tf £. t£ *° T ° 

£ =- & m. it fe. it 51 it 4&TDM-MCM -ft Sfe l&SFN hi j£ | £ S t 
<u 4r & & & n 4l #r ^LOS & fj jf life isj $-J it o ^ ^ ^ 

& & * m m m m m. & s-jlosbctdm it s& j. ^.tdm-mcm j*. & # 

# JW- ^ life ° m it « JS. I £ S t ^ ^ # ^ ^ # #j ^LOS BC 
TDM life ^ i'J it m & -f- ^ 15] ° # it $'J ith S ^ » - ^ ^ ^ 

f'J A & life 4l # s£ 4 25 E * ^ it #T J. ^ it $'J LOS 

BC TDM fit • it#^it###gI4; ^ TDM J.TDM-MCM # ^ ^ 

t ji^^t^astii - & m i'j ^ - ^ ^ it **. ' 

TDM 5.TDM-MCM # 4ft # jr. @ ^> 4l itj ^ ^TDM >jt l t ° 

4SFN « a - *t f iL" & & jfc 51 t " ' 4£ 4M® 1^ 
A j^ ^ & %l % 4b ° * ^ ^& ^ ' # * A pa # # 3* 'It 

^ > SFN36 ® # # JW- i*38 # ^ ^ ^ it * ^ 
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3L - &WiHW (23) 

3 . feiE. I #f j. a ^sfn ?a l II i t ^ $z m # # it jl 

4* ^ i& > jl £t JL # ffi & |SJ # & 3 8 # # ^TDM-MCM 4= 
3fe n itSFN ^ JS. m t ' 4£ : 

a ) ftf J. TDM 4# Sfe £ #j JL 1 4 ^ #t J. 1 4 A 2 0 £] # # 4# £ 3 8 

^ IsJ £'J it M ' A 

b) m # # # £38 #SFN ^ X la ffi 42 ^ ft ^ Jl. * £ 

4L ^ I?] # # B^ fig o 

iLBf^^*r>jt-^-##4t^^jfe.it ' ^jf TDM >Jr L TDM f ^ 
# !#u ' 'It H £ t Q st - it # f$ ft ' $ #l # It 5. 

IFFT46 - 

3 . 1 Hi 1 I. # f It ^ TDM JL Bf £ jL 

# A m U & >& #t J.TDM -ft & ^ i& # # *f *£38 #1 5&36 ° - 
^ jsj ^ 9 0 0 ^ jl *JL n ' ?P i I ^ i H Ji ' #■ - Afc ® # # M 
#T J- Hi #) 3£ m ^ ft ° it — i& © # # jw- *t 44 x M #T 

j. ^ Pai m m i e, m ^ m » &tdm it & $«j it b^ ^ # ^ ^ ° m 

3- ' #■ - itk, © # # # 3 8 & M- tl IS 4 2 t «tf & <fc * 

IS] - a T & -It >Z ^ i$L W 3E m £ £ m & & m £ & A 'h ° 

4i 4ft t£ ' aSFN # # ^ m ^36 £ £■] » ^ ^ - tt t ^ 
J-Ji © # # It j* 3 8 ' & *b S 44 j£ it # ^ « X - 3& Tfr A ^ # 
lllti - ^ *t IBS ^ ^ A ^ Ff< ^ fj. # t ' 'J- tt * 6d 



ith » # # 4t i* e, ^. ^ ° ^ a - *t ?i *t ^ m. 

1 1 # ifc ® # # JW- ^ 3 8 & m M. 1 4 ^ HI M # ft, 



4s i 17 ; ^ 
ffi ]EE ^ it ^ 
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i * %mttm (24) 

4L 54 it £ ' * ffc ^ ^ H 7 7F ° ^ M. Mr % & & 4fc £. £ X 

i-tb * _l ' ^tit 4i # ^ jl & ^ * #j * ° * & ^ m J- 

^ ^ ^36 J-Xll. 7F ' f Um^TF ' -fe, t E a k ^ 7F ° 

^ it) — *fc & k & J* & m 4l W I'J #t J. X& 3r -fit #j ^ ft ' lh 

^LOS 6tr it 4 & m m 3& m Ml & Wd k , * 7F ° il t it fi^mJl 
1 ^ ft 60 5E m ^d lin = d, nax o jiint ' & ^ & #3 Sfe ' * 

i£ £ 1 > ^ ft # - 2 Sfe ° IS #J LOS M £h IS, ffl SE a A 
Ts 1 antk A ATs 1 an tmax * ^ ° ^ ^ t ^ ^ f t I ^ i ^ ^ 

a e 1 v 4t 7F ° ffiil > ii I f I'J t 1 jtt 4l jr fa % 1& £& ff\ % *fc 

& & fa m 0 0 jtb ' ffl S 8 m & *T tf £ k Am ^ ft 

m # %l & 3& m ' a t ^ g #r j. ^ isj #j ^ # m # m # : 

0< ATslantk< ATslantmax 
* t : 

ATslantmax = (d ]B t c)x cos(elv) 
ATslantk = ( d km c)x cos(elv) 

= & it ' * / # 

UJk^jk&AtW.*- #f J. TDM If 5fe # it 0f ft £ £ > m 
AT -AT -AT 

^— 1 ^correctk *— » -"-slantmax * - 1 s 1 a n t k 

At i f It^Wrt £36 ' t i aft i t ^ ° #-J ' 4 M 
d 1 m = dm ax = 1 8 km A e 1 v = 3 0 ° #j 'If VL ° £ jth tf ' A 
Tslantmax = 52/is ° ^ ^ i* £ 1 > & # #t J. =£■ ' * 4£ it- 
ATcorrectk=ATslantmax = 52//s ° f AlStA 
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s. - %mt±m (25) 

Tcorrect,„-0 - 4* 4*T A fa f ft W &k • * A T correctk _L ^ * 

ft ^ # *£ S'J ffi J. Jft -^SFN ? i I g ® ffij f » # - # # jft- & 
3 8 ft 4tr 3. #J ^ fa n ' # - £ £ ^ 15] ' & ^ li 6^ 21 a Jl i& 
^jStW^tt^JE. ' ^ ^ H f 1 ^ 53 6*j £ # #£ # & & it 

* & % f |±« S'J #x J.Jtt^rt'^4LJ^^Hl > A * 8t>] £- & 

#J & i& ft ' ^ 1 $ ^ t ^ i ,H ° 

& £ % % m m 3- ® % ^ & &g £ ft 4t - _h it tt # 

II t ^ t I > 14 t I# - ^4 1 * 6 X ^ ^ t 
^ © ° f t ^ - ft # H #i it #x J. ' #f J. fii it -fit j£ # £ 4b m 

* ° f f Ji II f $ # #j I. ^4 f ^ ^ t #T I #L i| i t 4H'J 
ft := & £ ffl 5 0 °£ ft ° ^ £E & 2 1 , 3 0 0 M. 2 5 , 6 0 0 °£ A > & Ifc 
i& ft If H #l it #t J. 4& ^ ft m it ;£ ^ fa # $ & ft 4b ' ft 
_L 54 f B 1 #l JL f t * # ^ # ^ A 0 *A'h^^i&135^.^J#r 

n ^ m ° isj & ' # * a ^ ^ it & ^ 3 6 ft m & & & 4& x ji 

& c i* ^ ^ ifi 3 1 # ft ^ 44 ° # ^ ^ ta vfa > ^ 4t 
ii ^ ^ it 1 6 6 ^ # ^ n % ji o 

4a A. f f # iik, ft # H #l it #1 J. ' ilfi-Tundra -Molnya > 
t K fl> *ii it ( I CO ) A 4& i4 ft #1 it ( LEO ) - _L t \ % % ft ^ 
ta ft ^ # # 4t # 3 8 6(j ii ^ efiLft^4&iL^J.J£^L^ • ^ M 

#t j. it m %l m ' * tt % m. ft %. _l & ^ ^ 14 4t ° ft j. • ft 
a* # 11 *»l it ' * tt * 4 & it e it ^ • ^ % #los m #1- 
^ a it m & + \ - 5 0 0 & *y ft ° 
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3L > ®Wi$LW (26) 

3. 2 ti #j ft ASFN 1 g ® 1 # I SFN36 m *k © # # 
It *£38 # It ^TDM-MCM -ft Sfe & ^TDM-MCM +150 > ^^^.^^ 
> _L i& 1] 5 ^ 6 4l t£ ° m JS. ft IS 4 0 #l X 4l t£ & it 2 2 

' * £ 4 it Sfc & ^ i ^ # ^ It ^ £ £ -J it ^TDM-MCM +1 ° it 
# I 'J it ft 5. ^ 4 4 ' i^r^^llOtl « i 4 # *i ^ 
*J6 ^ ffr J. 5. *b © # # It J* & M. H- A # # It & JL & >& B 3£ 
m Ml H- ffn & ° TDM-MCM tl 4@ fa -fi & > * * & & & B 
22 ft n it ft £ ^ ^ ffi £ J. ^TDM-MCM II #j & 59 AT G 6^ 
X & - 5£ jtb tl #t & ft t i # AT G - m & SFN # # It *h £ H 

& S'J it ^ £ ^ ^ A T G ' £L&3£m£%r&7FM.i& 

c x AT G » ^tc^T^it 0 &SFN3 6 © # It J* 3 8 ^ * A 

jl # b& s. & -f- > m 1 1 ' & t - j*. s # # it # it m 

3 8a # & f, -3 8b A # +i M > 3£ mv = c x A T G ° & # #r # *b 
® # # It PEL ^ A ^ D = c x A T G ft > H<J & ft & *b 4l 

^ & H #jTDM-MCM +1 $>J it s^r M ^ A T R #> ^ A T G ° ^ > #J 
^ . AT G = 60 t ' I'J i a # 18^^ - 

m it t£ M tx. g SFN36 ^ ^ & 3 8 # It -^TDM-MCM U ft #, 
^ m £ ' m * +1 f 'J it « & ie- SI 4 0 t <o 4 2 # & ^ _L ^ 

^ ^ i t # m & ' m ^TDM-MCM 0 ft n it W J: & -t 
4; ^ 0 ^7 it j& S - £^*&®##ltJ£^#$fra3 L ft # m tf 

^ & w m it & $i & m ^ ft m & % ° *o ^ it ' % — ittiLSL 

% - ife £ 3 8 ^- # M. 1 4 ^ ft ft ^ J. o # _n if jl J* ^ 
38 ^ « i ft ffl40 t -^42 6d ^ i i H ° 
3. 3TDM-MCM +H JL a^ ^ iL tf A jg. ^ 
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7jc -f- SB m £ ' d im ' £p ft 

»r ^ ^ a »j ^ ° >i & & - s p- 

ffij J- jfe SI 7 t 'm #. 



i - & Wt&m (27) 

a T t£ W & Sk fi> # # JH- 1 g ® t -c: £ icTDM-MCM ^50 

#t t tfj m. & ° itb m. % % m sl m ^sfn36 # ® # # # ^ 

38 #i 0 17 t B3SFN36 © # # M ^38 3& X ' $L ffi # tf # 
fr&£ l %M*-S&. & 0 ^ ^ # ^ a T ^ #J t£ a/1 ° 

^ ^ I 7 t §1 ^ #r tf > ^i&®##^*£38 % a ^ *t " i " * 
' I a IS i - & i£ #t ^LOS SE m ¥j i - 1 ' fj #t ^LOS 
5E & # it # - m I = m - & }& M. le, III t^&-lki&&#cLOSSE# 

it i& -8- & m ft 

4t #t ^LOS 

ft m & 3 o 

7}c £E i§£ J: d im % $£. * Hi. ^ - JL fa $ #J # & & *t ifij # & 
&L0S SE £ ° £E ^D 1C & %r ^1 H I | SI c4 2 t ^ ^ Pal 
Pp ^ f »J » -^ii #I4^jt^jtefAti #« * a T SlI : 
Ati = [D ic + d im *cos (el v) ] /s 

% t e 1 v #, #i I £ t % ZLs 

_L 14 ^ tf *SFN ^ # # JW- & 0 * 'h At i ^ Ati min 
4t 7F ' T — IS # »'J ° 4- *b ® # # JH"i*4L*8LJLjLBfA 

T i ^ jB'J ^ ^ T : 

AT i = Ati- Ati min 
^tiLjLafATi^r^^^^^®##^^I ' *fr # I'J it 
ft ' * ^SFN « 4^1 t '« /9f *TDM-MCM ^ t it ^ - * tih 

# # 4b - m = 3 .ff ^ tfj frtiktf ft W & % W Jfr Jl ' * t 




90104466. ptd 



545006 
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d n3 #, *fc £ n 5. >& ^ #l S>J f It^ife ^ 6tr ?X -f- ^ > lD cn #, 
g i | t 60 £E ^ ° 

i af t i I ffl ^ ^ # f jft j& £ 
ZE1 v = 30 0 



dj 3 = 1 8 km 


D lc = 1 5km 


Atl = 1 02 n s 


ATI =32 /is 


d 23 = 1 5 km 


D 2c = l Okm 


At2 = 76. 6 us 


AT2 = 6. 6 ii s 


d 33 = 0 km 


D 3c = 2 1km 


At 3 = 70 /a s 


AT3 = 0 n s 



Jl i& ;& JL "ST flj flf #T JL A # # *f J* ^ W 60 # Jl ' ^ _L 
4- # # # *h ASFN ^ i ft | t ^ ft & m £. ° £ *h ' # 
•it 25 ^ *fc ?| it - ag. if a m f Hi I t A £•] A fj -ft 4l 
FJ3 #3 tfk S. ATDM-MCM # t | x i ^ 4 Jl ^ if ° ^ i* 51 it 
#J & % it 21 $L I t 1 ^ #. i'J -ft Sfe # M * ^ itb fir # # JH- ^ 
# it it 3fc ft # if- 60 4 ^ - it ^ & £] A & f ' J -ft 3fe ^ m 60 
^€ € # «T EL ^ 7F 1 4 S ^ € « AT P ^ 7F > H'J ^ i & & if 
ETi ^ : 

Z T i = T EL - AT P - AT i 
m JL iztt 60 4" it- A #1 1£T EL = 5 & ' A T P = 0 . 2 • ^ & 24 ii 



2T1 = 


= 5. 


0- 


-0. 


2- 


-32. 0 x 


i o- 6 


£ T2 = 


= 5. 


0- 


-0. 


2- 


-6.6 x 


io- 6 


ST3 = 


= 5. 


0- 


-0. 


2 







sfc $ # #> a * lit ik it iH it m ' 1% * # W J£ ^ PR. 

f'j ^ * sfs ° - t i a i # ^ t # & bl -ft # ° #r * 
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i > &WtZW (29) 

it #• ^ # m in M * # ^ t *t * #»j i g, a m # £ 1 1 ®# ft ° 

[ 7t # fife l£ ] 



1 0 


m 


J. 


it tfl % 




1 4 


#T 


4 






16 » 18 


ft 


44 






20 


m 








22 






m 




24 


# 


M 






26 










2 7 TDM 










28 






as 




30 


it 




#C it 


4| 


33 




w 




x. 


34 










36 










38 




fir 


# # & 




40 




j£ 






42 




Jl 


la ffl + 




44 


el 








46 


# 


SL 


* # * 




48 


MCM # ft 




49 


IS] 




^ it 




50 


MCM # fife *I 




52 


NTDM 


# fife 
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i - (30) 
54 TDM - M CM # Sfe 

5 6 %% m m m 

5 8 MCM m ^ fa M ftg 

6 4 TDM M 




545006 



m 1 a m 1 b & i$L m m it & # m IT 3& # it 4i ^ #t J. # i£ 

fal ^ % it M, 4l ^ & *C, 0 

|2t ^ ^ ^ # ^ 5f «fe #>J m it 4l ^ #J J. # it W 1% 

£ Pal ^ I f t 1 1 m % & ; 

si 3 it m * a* m m t * * ; a 5. it n& #j ^ ^ h % # ^ 

# #: 4b 4i s£ ; 

I 4 f ^ ^ # Q£ * 3fc #J ^ it 4i © TDM-MCM - $t ^ 
mi S^(SFN) ; 

IS 5 t£ W U it ffl 4iTDM # Sfe HMCM I'J M & # ft 

K 6 t£ a ^ # W IT fa iH TDM # St 5.MCM I'J j& 3f ft ; 

i it ^ m it & % w ir «fe &i tt * #i j. # 14, © # # jw- 4i 

LOS I4it^^-Al^®##^i* J&SFN t 41 ft 6d if £ JL ; 

II 8 tft tJc -f- m M. LOS 2& # #} ft ^ • ^ ffl 7 t£ ^ 4i 
TDM-MCM *I JL B$ ^ ffl ; 

m$ t& w m it ^ # w it & m ^tdm u ^ #j ^mcm *e ; 
m 1 0 w m it * % m asFN # 

*£#*J-4iTDM-MCM*]E; 

SI 1 1 tfc W m it *■ # 0^ t t ^,^JSFNJ4®l|-#JW-i*ae,*^* 
i # ; 

ft M SI t 4s isj ^i. # A % ft ^ ffl ^@ ft ft # Sfe 0 
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1 . - m. m 2r & > m a m $r # b% $ jl ^tdm t #4- t tdm 

# 5#u it # it * ' ^ * # ^ ^ a* £ -31/ £ * & US ft I'J * & 
i&TDM-MCM j& ^ tTDM-MCM f ttti > & ^ # If: 

^ to i. *n ^- ic(MFP) m $l tdm >,t L — $r m n ^ m — > 

t£TDM t # >A * * -S- ^ -TDM +1 > & i£ — MFP 4$ - ^ BE, 
m # ^ 4 A & it #1 « # ft ' MFP ^ A S& ft # ;>i # 4L - 
ffl Ifc £ to 1^ TDM f n >A ft 4l f£TDM =fg ; 

J. £ - f^l ^ ^ TDM m m # ft ' l^^'U^-l-t 
*r A - % — it 4l ?'J ; A 

J. £TDM-MCM # ft SJ- A ^ ffl - & # 4fc it # iL $ # & 
( IFF) % i& P# n t£ % - it ' ^ t^TDM-MCM # ft ^ ^ * & 

t£ # ^ . *j- m tg n in m ^ ^tdm # ft > ^tdm-mcm # ft 

4l tg £ - it f 1 M -TDM-MCM # ft *1 ° 

2. t tf S ll^^^r* • * t til i # IU i 

# g$ ±Jl & f£ F£ ?'J ' ^ ^ TDM m Ml & f'J it -^TDM # ft 5. t£ P£ 

?>j t£ ?>j ^ & a ± - #i ' a in i* j'i ^ 4 ^ jl 3. u n * 

& TDM *g t£TDM # ft & & - #) ° 

3 . t ff * ^ S| % 1 ^ & ' * t TDM f # 3f[ & ^ 

# «t -jEl TDM *I ' t^TDM-MCM f Ill^tliJiJl TDM *H 

4 . t If Jf- H S| f 1 ^ ^ ' * t^!4#^&^ 

# ^ m # t^TDM-MCM # ft *S t^TDM-MCM ^ ft j& % t^TDM t # 
>JH i% ft ft - ^ it « 

5. t tf ^- jf'J || IS # 4 ^ >$" ' * t t£TDM-MCM ^ ft *I 
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t ^ t£TDM-MCM ft It % -ft» 

6 . t ft * #'J la HI % 1 3* ^ ^ * ' 3 & ^ # H: # t£ TDM 
- MCM U & t£TDM-MCM ft Sfc - ti #j & 53 » TDM-MCM # 3fc ^ #3 # 
it # ^ t£TDM # 5fe *t ^ #J ^ f£ % — *t » t& ti #f #3 53 # * ^ 

tdm-mcm # m m ° 

7 . t tt .f- it, m % i # * ' # & ^ # & ^ n tdm 

-MCM & ^ t£ TDM-MCM ft It *1 - |S) ^ ^ it - 

8 . * 0 t ff J$. II SI ^ 1 iJt 4l ^ • ^ & ^ # Jg$ : 
& 4* f£ TDM-MCM *H ^ It TDM-MCM # It - ft #t $ RJJ - 

TDM-MCM ft It ^ #3 W it # TDM # It & ^ $<J ^ t* # — $t 

' ta tt #t m n #> * ^ i^tdm-mcm # m. m $r; 

4£ # t£TDM-MCM ^ i£TDM-MCM # It - isj ^ ^ it ; A 
m m f^MCM-TDM ft ft a ffi \% m ^ & f£ TDM-MCM ft It m 
t* II #r £3 M A i£ IS] # ^ 7t ' * # t£ tl #j & fig 4l t£TDM- 
MCM ft It A m t£ TDM-MCM U M M M m ^ ^ ft ^ ^ ffl m %. 
# - TDM ^ & • 

9 . ^ t tf 4J- ^>J II, S] ^ 1 ^ 3r >i . ^. t i* I FFT # ffl - M. 
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